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INTRODUCTION:  In recent  years,  the  rotationplasty  procedure  has  become  popular  amongst  tumour  sur-
geons  as an alternative  to  endoprosthetic  replacement  or amputation.  There  are  very  few  documented
cases  of  this  technique  in  young  patients  with  malignancy.
PRESENTATION OF  CASE:  We describe  an  extremely  rare case  of  Ewing’s  sarcoma  in  a  14-month-old
boy  that  involved  the  entire  length  of the  left  femur.  At initial  presentation,  pulmonary  metastatic
spread  had  occurred  and  there  was  no  neurovascular  involvement.  Complete  response  to  neo-adjuvant
chemotherapy  was  achieved  prior  to  performing  the  deﬁnitive  surgical  procedure.
DISCUSSION: This  case  highlights  the many  reconstructive  options  and  difﬁculties  encountered  in  man-
aging  such  extremely  young  patients  with  aggressive  malignant  disease.  In  this  case,  a complete  femoral
excision  was  necessary  and  various  treatment  options  were  explored.  These  included  irradiation  and
re-implantation,  endoprosthetic  replacement  and  manufacturing  a custom  growing  prosthesis.  Takingan  Ness rotationplasty future  functional,  psychological  and  social  implications  into  consideration,  we performed  a total  femoral
excision  and  Van  Nes  rotationplasty  of  the  tibia  at our institute.  Histological  analysis  of the  tumour
resection  showed  clear  tumour  margins  and  at 1 year  clinical  review,  the  patient  demonstrates  good
functional  outcome  with  no  evidence  of  disease  recurrence.
CONCLUSION: Van  Nes rotationplasty  is a  viable  reconstructive  option  in young  patients  with  sarcoma  of
the  femur.  We  believe  this  to be  the youngest  reported  case  of rotationplasty  in  current  literature.
© 2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. . Introduction
Ewing’s sarcoma was ﬁrst described in the 1921.1 It consti-
utes 3% of all paediatric bone tumours and is the second most
ommon malignancy after osteosarcoma Ewing’s sarcoma has an
pproximated incidence of 2 million per year in the under ﬁf-
een year age group. It is more common in the adolescent years,
nd carrying a male preponderance with a male:female ratio of
.3–1.5:1. Clinicopathological studies have identiﬁed a transloca-
ion t(11;22)(q24;q12) that results in the formation of EWS–ETS
usion gene responsible for the pathogenesis of the tumour.2
The mainstay of treatment includes chemotherapy, radio-
herapy and surgery. Many surgical procedures (limb sparing,
acriﬁcing and allografting) have been described in the litera-
ure. The rotationplasty technique was originally performed by
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210-2612 ©  2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associate
ttp://dx.doi.org/10.1016/j.ijscr.2013.07.027Borggreve in the 1930s3 and was later popularised by Van Nes
in the 1950s in children with proximal femoral focal deﬁciency
(PFFD).4 The Van Nes rotationplasty technique has since grown
favour amongst tumour surgeons worldwide as an alternative to
endoprosthetic replacement or amputation, either as a primary or
alternative procedure.5 The use of Van Nes rotationplasty in tumour
surgery involving either the femur or tibia has been widely docu-
mented in terms of surgical technique, rehabilitation and functional
and psychosocial outcomes.6
We describe the case of a 14-month-old boy who was referred
to our specialist Bone Tumour Unit after initial diagnosis was made
at his local hospital. We believe this to be the youngest reported
case of its kind, treated with left femoral excision and Van Nes
rotationplasty.
2. Case presentation
A  14-month-old boy presented locally with a painful left leg.
Open access under CC BY-NC-ND license.He had been unable to weight bear in recent weeks as this had
increased the severity of pain. Initial clinical assessment was per-
formed at the referring hospital consisting of blood analysis and
radiological investigations.
s Ltd. Open access under CC BY-NC-ND license.
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Fig. 1. Pre-operative MRI  with STIR sequence (left femur): demonstrating expansion
of  the left femur from the neck of the femur into the shaft with bowing and marrow
signal abnormality of lower third of the shaft of the femur.
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Table 1
Speciﬁc principles for the Van Nes rotationplasty procedure.
The foot and ankle MUST be disease free
The nerve supply to the foot and ankle MUST
be preservable
The vascular supply to the foot and ankle
MUST be either preservable or restorable
after resection of diseased vessel segment
Muscle power MUST be restorable in the ankle
following surgery
Large tissue segment resections are achievable
Table 2
Indications for the Van Nes rotationplasty procedure.
Lesions of the distal or proximal thirds of the
femur and proximal tibia
Expected remaining growth in contralateral
leg > 10 cm in young children
Extent of tumour size resection that may leave
poor bone or soft tissue stock for
reconstruction
Distal vascular supply compromised secondary
to  tumour (reconstructable by segmental
resection and anastomosis)
Physical function and activity of major
importance to child/adolescent and
outweighs importance of cosmetic
appearance
Previous failed reconstructive attempts
Late complications (leg length
discrepancy/inadequate bone stock/failure of
endoprosthesis)Plain radiographs of the left femur demonstrated Ewing’s sar-
oma that involved the entire length of the femur. Subsequent MRI
evealed expansion of the femur from the neck into the shaft with
owing and persisting marrow signal abnormality in the lower
hird of the femoral shaft (Fig. 1). A CT guided needle biopsy and
one marrow trephine was performed, demonstrating a high grade
mall round cell tumour. This expressed CD99 with a strong per-
membranous strain molecular genetic studies conﬁrmed a positive
ISH for EWS  gene rearrangement with RT-PCR analysis detec-
ing a EWS/FL11 type 2 transcript. A histopathological diagnosis
f Ewing’s sarcoma/PNET was made.
He was consequently referred to our unit and discussed at the
ational Sarcoma MDT  meeting. A staging chest CT and 99mTc
one scan was performed which showed evidence of pulmonary
etastatic spread (Fig. 2).
An informed multi-disciplinary team (MDT) decision to proceed
ith total femoral excision and a Van Nes rotationplasty was
ade. Pre-operative management involved oncological therapy for
he metastatic disease and stem cell transplantation. The patient
eceived 6 cycles of VIDE (Vincristine, Ifosfamide, Doxorubicin and
toposide) chemotherapy (Euro Ewing 99 protocol) and GM-CSF
herapy. A good response was seen treatment and epeat CT chest
howed complete resolution of the pulmonary metastases after the
th chemotherapy cycle.
The surgical procedure was performed at our institute. Post
rocedure a total femoral resection specimen (175 mm long) was
ent for histological analysis (Fig. 3). Soft tissue dissection showed
lear tumour margins. Microscopic examination demonstrated
nly focal areas of intramedullary ﬁbrosis with greater than 80%
umour necrosis following chemotherapy, conﬁrming a complete
esponse to neo-adjuvant treatment (Fig. 4).
Post-operative management involved immobilisation in a hip
pica for 6 weeks with a further 12 weeks administration of
hemotherapy. Clinical review at 6 weeks was reassuring as he was
ble to crawl without any restrictions. The neo hip joint was stable
n examination demonstrating 20◦ ﬂexion and extension, and 10◦of internal and external rotation. There were no vascular or neuro-
logical complications following the procedure and at 12 weeks, the
patient was  referred to our limb ﬁtting service.
At 1 year follow up, the patient is able to stand and walk inde-
pendently with the use of a prosthetic leg (Fig. 5). He displayed
50◦, 10◦ and 60◦ of ﬂexion, hyperextension and abduction respec-
tively. Repeat MRI  demonstrated no evidence of recurrence. Chest
radiograph and abdominal ultra-sound were also clear of disease.
3. Discussion
The Van Nes rotationplasty is an extensively documented proce-
dure with favourable published results.7,8 We believe this to be the
youngest documented case, following a review of current literature.
The principles (Table 1) and indications (Table 2) for the Van
Nes rotationplasty must be addressed before undertaking the
procedure.9–11 The procedure involves rotating the foot 180◦ about
a vertical axis so that ankle dorsiﬂexion simulates knee ﬂexion.
Proposed advantages of this procedure is that it allows function
more akin to transtibial rather than transfemoral amputation due to
retention of voluntary control of motion at the ‘knee’ level and the
ease of application of a below knee prostheses. Pre-operative plan-
ning consisted of taking into account both the differential growth in
the operative leg (proximal femoral and distal tibial epiphysis and
by growth of the calcaneotalar unit) and growth in the contralateral
leg (proximal and distal femoral epiphyses).
This case demonstrates the difﬁculties posed by an extremely
young patient presenting with an aggressive malignancy that
involved the entire length of the femur. We  explored various treat-
ment and reconstructive options in his management. We  highlight
some learning points in this case report, particularly in the pre-
operative planning stages.
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Fig. 2. Pre-operative nuclear bone scan showing disease limited to the left femur, with no evidence of metastatic spread.
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ows. Firstly, the extent of the disease involved the whole femur
including the distal femoral physis up to the proximal femoral
hysis), which meant that a complete excision of the femur was
ecessary. Although an option, irradiation and re-implantation
ould have resulted in an extremely short leg. This would have
een unacceptable in a growing child. Secondly, there is cur-
ently no endoprosthetic replacement available on the market;
hich may  have potentially provided equal leg lengths. Thirdly,
aking into account the patients’ age again; a custom made grow-
ng prosthesis was impossible to manufacture and hence not a
iable option. The loss of the growth centres with resultant leg
ength discrepancy (LLD) also poses a signiﬁcant problem in using
n endoprosthesis in this age group. Furthermore, the initial pre-
entation of pulmonary metastastic ewing sarcoma would not
ave changed our ﬁnal surgical decision even if the response
o adjuvant treatment had been poor. In view of these issuesthe only viable options were a hip disarticulation or rotation-
plasty.
Our surgical decision carries many future socio-psychiatric
issues that can impact health and quality of life (QOL). The psycho-
logical outlook of the patient and family was  considered heavily
in our ﬁnal decision. It is clear from the published literature that
children who have limb preserving surgery rather than amputa-
tion, have higher satisfaction rates and better emotional well-being
in later life with regards to schooling and education, mobility and
future employment.12 With ongoing psychiatric support, especially
in the adolescent years, limb salvage surgery appears to offer better
psychological functioning, intact body image and sexuality.13,14
In view of all these factors and following several MDT  discuss-
ions and consultations with the patient’s parents, a decision to
proceed to curative surgery with total femoral excision and a Van-
Ness rotationplasty was undertaken, which was felt as the best
treatment option.
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Fig. 3. Specimen: (a) left femur resection with soft tissue margins and (b) longitu-
dinal section of femur showing tumour.
Fig. 4. Histology: (a) needle biopsy showing viable Ewing’s sarcoma and (b)
resection showing marrow and bone reactive changes with no gross tumour
resection (only focal areas of intramedullary ﬁbrosis with >80% tumour necrosis).
Fig. 5. Radiograph (AP pelvis) demonstrating the neo-hip joint at 12 months.
Fig. 6. Photograph of patient wearing prosthetic limb at 12 months post surgery.4. Conclusion
This case demonstrates the many technical difﬁculties for sur-
gical reconstruction in an extremely rare case of Ewing’s sarcoma
in such a young patient. After careful consideration of a magnitude
of factors we  opted to perform a Van Nes rotationplasty. In this
complex case, the outcome at one year is promising, with the child
continuing to develop well and has become accustomed to walk-
ing independently with the use of his prosthetic limb (Fig. 6). He
remains under a watchful eye under our care and we will continue
to monitor him closely.
 –  O
al of S
C
F
E
o
p
A
J
a
d
R
1
1
1
1CASE  REPORT
J.S. Bhamra et al. / International Journ
onﬂict of interest
None.
unding
None.
thical approval
Obtained written consent from the patients’ parent’s was
btained for this case report and for the inclusion of the child’s
hotograph.
No identifying information included.
uthor contributions
J. Bhamra is a primary author. David Mckenna, Hani B. Abdul
abar, Elizabeth Gillott and Stephen Ng Man  Sun did researching
nd editing the article. R. Pollock, is a senior surgeon and author,
id editing the paper.
eferences1. Ewing J. Diffuse endothelioma of bone. Proceedings of the New York Pathological
Society 1921;21:7–24.
2. Iwamoto Y. Diagnosis and treatment of Ewing’s sarcoma. Japanese Journal of
Clinical Oncology 2001;37(2):19–89.
1PEN  ACCESS
urgery Case Reports 4 (2013) 893– 897 897
3. Borggreve J. Kneiegelenksersatz durch das in der Beinlãngsachse um
180◦ Gedrehte Fussgelenk. Archiv fur Orthopadische und Unfall-Chirurgie
1930;28:175–8.
4. Kostuik JP, Gillespie B, Hall JE, Hubbard S. Van Nes rotational osteotomy for
treatment of proximal femoral focal deﬁciency and congenital short femur. The
Journal of Bone and Joint Surgery 1975;57:1039.
5. Hardes J, Gebert C, Hillmann A, Winkelmann W,  Gosheger G. Rotationplasty in
the  surgical treatment plan of primary malignant bone tumors: possibilities and
limits. Orthopade 2003;32(11):965–70.
6. Krajbich JI. Modiﬁed Van Nes rotationplasty in the treatment of malignant neo-
plasms in the lower extremities of children. Clinical Orthopaedics and Related
Research 1991;262:74–7.
7. Ackman J, Altiok H, Flanagan A, Peer M, Graf A, Krzak J, Hassani S, Eastwood
D,  Harris GF. Long-term follow-up of Van Nes rotationplasty in patients with
congenital proximal focal femoral deﬁciency. The Journal of Bone and Joint Surgery
2013;95B,  192-198.
8. Harris JD, Trinh TQ, Scharschmidt TJ, Mayerson JL. Exceptional functional recov-
ery and return to high-impact sports after Van Nes rotationplasty. Orthopaedics
2013;36(1):126–31.
9. In: Smith DG, Michael JW,  Bowker JH, editors. Atlas of Amputations and Limb
Deﬁciencies: Surgical, Prosthetic, and Rehabilitation Principles, 3rd ed. Rosemont,
IL:  AAOS; 2004.
0. Gupta SK, Alassaf N, Harrop AR, Kiefer GN. Principles of rotationplasty. Journal
of  the American Academy of Orthopaedic Surgeons 2012;20:657–67.
1. Sawamura C, Matsumoto S, Shimoji T, Ae K, Tanizawa T, Gokita T, Koyanagi H,
Okawa A. Indications for and surgical complications of rotationplasty. Journal of
Orthopaedic Science 2012;17(6):775–81.
2. Eiser C, Cool P, Grimer RJ, Carter SR, Cotter IM,  Ellis AJ, Kopel S. Quality of life in
children following treatment for a malignant primary bone tumour around the
knee. Sarcoma 1997;1:39–45.
3. Veenstra KM,  Sprangers MA,  van der Eyken JW,  Taminiau AH.  Quality of life
in  survivors with a Van Ness-Borggreve rotationplasty after bone tumour
resection. Journal of Surgical Oncology 2000;73(4):192–7.
4. Forni C, Gaudenzi N, Zoli M,  Manfrini M,  Benedetti MG,  Pignotti E, Chiari P. Living
with  rotationplasty – quality of life in rotationplasty patients from childhood to
adulthood. Journal of Surgical Oncology 2012;105(4):331–6.
